PATENT ABSTRACTS OF JAPAN 

(ll)Publication number : 2003-098545 
{43)Date of publication of application : 03.04.2003 

iini raTO OTi n fffimewagBw m i wii ii i i ^ ^ mm iiiiii h hii ii i iiii i i iiniii i iiyii i iiii w i i i y i ii i i i iii i iiiyifii i i iii i iiiiii i i w i m ii nn ii ii ti «i uifliM iii m i i iiii ir rirn T ii w n r r r i Tr7 - ' ' T''^ 

(5l)Int.Cl. G02F 1/1347 

F21V 8/00 
602F 1/1335 
G02F 1/13357 
G09F 9/35 
e09F 9/40 
// F21Y101 :02 
F21Y103:00 



(21) Application number : 2001-286435 (7l)AppUcant : SHARP CORP 

(22) Date of filing: 20.09.2001 (72)Inventor : KITAMUBAMITSURU 

SHIRAIYOSHIHIRO 



(54) DOUBLB-SBDED DISPLAY TYPE LIQUID CRYSTAL DISPLAY DEVICE AND PORTABLE 
ELECTRONIC APPARATUS PROVIDED WITH THE SAME 



(57)Abstract-' 

PROBLEM TO BE SOLVED: To provide a thin double-sided display 
type liquid crystal display device which gives display easy to see in a 
bright place as well as a dark place with a low power consumption. 
SOLUTION: The double-sided display type liquid crystal display device 
1 has a liquid crystal display panel 41 and a light transmitting plate 31 
formed into a laminated body, and display is shown on the front side 
and the rear side of the laminated body The liquid crystal display panel 
41 has a reflection display area 41a corresponding to the front side 
display and a reflection transmissive display area 41b corresponding to 
the rear side display The light transmitting plate 31 has an area 31a 
having a front light function and an area 31b having a back light 
function. The reflection display area 41a and the area 31a having the 
front light function may overlap and the reflection transmissive display 
area 41b and the area 31b having the back light function may overlap. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation, 

1, This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. *"^** shows the word which can not be translated. 
3Jn the drawings, any words are not translated. 



[Claim(s)] 

[Claim l] Said layered product is a double-sided display mold liquid crystal display with which said liquid 
crystal display- panel and said light guide plate come out further in the double^ sided display oiold liquid 
crystal display with which it has a side light mold lighting system containing a liquid crystal display 
panel, and the light source and a light guide plate, and said liquid crystal display panel and said light 
g'uide plate display a layered product in a nothing, OMOTE side [ of this layered product I, and UEA side 
side, respectively, and are characterized by a certain thing. 

[Claim 2} In the double-sided display mold liquid crystal display with which it has a side light mold 
lighting system containing a liquid crystal display panel, and the light source and a light guide plate, and 
said liquid crystal display panel and said light guide plate display a layered product in a nothing, 
OMOTE side I of this layered product ], and URA side side Said liquid crystal display panel has a 
reflective mold viewing area corresponding to said OMOTE side side display and a reflective 
transparency mold viewing area corresponding to said URA side side display Said light guide plate It has 
the field which has a front light function, and the field which has a back light function. The double'sided 
display mold liquid crystal display characterized by for said reflective mold viewing area and the field 
which has said front light function having lapped, and said reflective transparency mold viewing area and 
the field which has said back light function having lapped. 

[Claim 3] In the double-sided display mold liquid crystal display with which it has a side light mold 
lighting system containing a liquid crystal display panel, and the light source and a light guide plate, and 

said liquid crystal display panel and said light guide plate display a layered product in a nothings 
OMOTE side [ of this layered product 1^ and URA side side Said liquid crystal display panel has a 
reflective mold viewing area corresponding to said OMOTE side side display, and a transparency mold 
viewing area corresponding to said URA side side display Said light guide plate It has the field which has 
said front light function, and the field which has a back light function. The double -sided display mold 
liquid crystal display characterized by for said reflective mold viewing area and the field which has said 
front light function having lapped, and said transparency mold viewing area and the field which has said 
back light function having lapped. 

[Claim 4] Said side light mold lighting system is a double-sided display mold liquid crystal display 
according to claim 2 or 3 characterized by being with the field which has the front light function of said 
light guide plate, and the field which has a back light function, and being the thing which comes to have 

the light source separately 

[Claim 5] Said light guide plate is a double-sided display mold liquid crystal display according to claim 4 
characterized by equipping with the reflex function layer the boundary of the field which has said front 

light function, and the field which has said back light function. 

[Claim 6] The double -sided display mold liquid crystal display according to claim 5 characterized by to 
equip the tooth back of said back light field of said Hght guide plate with said reflective sheet by having 
the reflective sheet which it comes to bend in a L character mold by chip box SHIRO equivalent to the 
thickness of said light guide plate, preparing a slit in the boundary of the field which has the front-light 
function of said light guide plate, and the field which has a back light function, and inserting said chip 
box SHIRO of said reflective sheet in said slit. 

[Claim 7] Pocket mold electronic equipment equipped with the double- sided display mold liquid crystal 
display according to claim 1 to 6. 



[Detailed Description of the Invention] 

[0001] 

[Field of the Invention] This invention relates to the pocket mold electronic machine equipped with a 

liquid crystal display and it with a double-sided display function. 

[0002] 

-i- 
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[Description of the Prior Art] Conventionally, the double -sided display mold liquid crystal display 
equipped with the side light mold lighting system is proposed as indicated by JP,200 1*67049^ in pocket 
mold electronic equipment like a cellular phone, for example. 

[0003] This double-sided display mold liquid crystal display 101 is equipped with the side light mold 
lighting system 130 which contains the liquid crystal display panels 141a and 141b, and the light source 
132 and a light guide plate 131 as shown in drawing 24 , and the liquid crystal display panels 141a and 
141b and a light guide plate 131 display a layered product in a nothing, OMOTE side [ of this layered 
product ], and URA side side, 

[0004] Here, the liquid crystal display panels 141a and 141b are all transparency molds. Furthermore, 
the side light mold lighting system 130 has only a back light function, and the laminating of liquid crystal 
display pane! 141a for an OMOTE side side display and the liquid crystal display panel 141b for a URA 
side display is carried out to both sides of the light guide plate 131 contained in the lighting system 130. 
Therefore, the layered product is the thickest field and serves as 3 layer structures by which the light 
guide plate 131 was sandwiched by two liquid crystal display panels 141a and 141b. 
[0005] 

[Problem(s) to be Solved by the Invention] However, there are the following troubles in the 
above-mentioned conventional technique. Since it is 3 layer structures by which the laminating was 
carried out [ Ist ] to the order of liquid crystal display panel 141a, a light guide plate 131, and liquid 
crystal display panel 141b in the field where a layered product is the thickest, there is a problem that the 
thickness of the double-sided display mold liquid crystal display 101 whole becomes large. 
[0006] Liquid crystal display panel 141a corresponding to an OMOTE side side display and liquid crystal 
display panel 141b corresponding to a URA side side display become a transparency mold display?, even if 
it is at the time when an ambient light is bright^ the back light lighting by the side light mold lighting 
system 130 is needed, and the trouble that power consumption is quite large is in the 2nd. 
[0007] Therefore, by the pocket mold electronic equipment carrying such a conventional doubie-sided 
display mold liquid crystal display 101, the thickness of the double-sided display mold liquid crystal 
display 101 will enlarge thickness of the part which starts the display of a device inevitably. Moreover, 
since power great to a display was consumed, the problem that a battery life became short had been 
produced. 

[0008] This invention is made in view of the above-mentioned conventional problem, and it is made a low 
power, and it is the case where it can be used also in a location dark also in a bright location, and it aims 
[ can perform a legible display and ] at moreover offering a thin double-sided display mold liquid crystal 
display. Moreover, the battery life of this invention is long, maintaining the conspicuousness of a 
double-sided display, and it aims at offering thin pocket mold electronic equipment. 
[0009] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the doublc^sided display 
mold liquid crystal display of this invention is equipped with the side light mold lighting system 
containing a liquid crystal display panel, and the light source and a light guide plate, and in the 
double-sided display mold liquid crystal display with which said liquid crystal display panel and said 
light guide plate display a layered product in a nothing, OMOTE side t of this layered product ], and URA 
side side, said layered product is characterized by the number of said liquid crystal display panels and 
said light guide plates being one each. 

[00 lO] in addition, the liquid crystal panel which is making one layer - i you may be the one-sheet mold 
which divides an OMOTE side side side display and a URA side side display, and performs them in the 
field of a liquid crystal panel of one sheet, and the liquid crystal panel of two or more ii(s) may be 
arranged in in a field, a certain liquid crystal panel may perform an OMOTE side side display, and the 
remaining liquid crystal panel may be two or more sheet mold which performs a URA side side display. 
[OOllJ moreover, the light guide plate which is making one layer - i - it may be the light guide plate of 
one sheet, as it has a front-light function, and it has the field and the back light function by which surface 
treatment was carried out, it may be an one sheet mold with the field by which surface treatment was 
carried out, the surface treatment of the light guide plate which has arranged the light guide plate of two 
or more ii(s) in in a field may be carried out so that it may have a front-light ftinction, and the remaining 
light guide plates may be two or more sheet molds by which surface treatment be carried out so that it 
may have a back light function. 

[0012] By this configuration, a light guide plate can be made still fewer than not only a back light function 
but the double-sided display mold liquid crystal display of the three-layer type equipped with the 
conventional side light mold lighting system since it had also as a front light function, and can carry out 
[ thin shape J-izing as a double-sided display mold liquid crystal display. 
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[0013] Moreover, the double-sided display mold liquid crystal display of this invention is equipped with 
the side Hght mold lighting system containing a liquid crystal display panel, and the light source and a 
light guide plate. In the double- sided display mold liquid crystal display with which said liquid crystal 
display panel and said light guide plate display a layered product in a nothing, OMOTE side [ of this 
layered product I, and URA side side said liquid crystal display panel It has a reflective mold viewing area 
corresponding to said OMOTE side side display, and a reflective transparency mold viewing area 
corresponding to said URA side side display. Said light guide plate It is characterized by having had the 
field which has a front light function, and the field which has a back light function, for said reflective 
mold viewing area and the field which has said front light function having lapped, and said reflective 
transparency mold viewing area and the field which has said back light ftinction having lapped. In 
addition, the side light mold lighting system has the composition of erasing lighting, when there is no 
need for a display^ the time when an ambient light is bright, and* 

[0014] It not only can perform the bright reflective transparency mold display by back light lighting in a 

URA side side, but by this configuration, it can use effectively the light guide plate which made one layer, 
and front light lighting can realize a bright reflective mold display by the OMOTE side side. 
[0015] Moreover, in a reflective mold display or a reflective transparency mold display, when an ambient 
light is bright, since the lighting by the lighting system is less necessary, as compared with the required 
conventional double -sided display mold liquid crystal display, "izing of the back light lighting can always 
be carried out [ low power ] considerably. 

[0016] Moreover, the double^ sided display mold liquid crystal display of this invention is equipped with 
the side light moid lighting system containing a liquid crystal display panel, and the light source and a 
light guide plate. In the double -sided display mold liquid crystal display with which said liquid crystal 
display panel and said light guide plate display a layered product in a nothing, OMOTE side [ of this 
layered product ], and URA side side said liquid crystal display panel It has a reflective mold viewing area 
corresponding to said OMOTE side side display and a transparency mold viewing area corresponding to 
said URA side side display. Said light guide plate It is characterized by having had the field which has 
said front light function, and the field which has a back light function, for said reflective mold viewing 
area and the field which has said front light function having lapped, and said transparency mold viewing 
area and the field which has said back light function having lapped. 

[0017] It not only can perform the bright transparency mold display by back light lighting in a URA side 
side, but by this configuration, it can use effectively the light guide plate which made one layer, and front 
light lighting can realize a bright reflective mold display by the OMOTE side side. 

[0018] Moreover, in a reflective mold display when an ambient light is bright, since the lighting of a 
lighting system is less necessary, as compared with the required conventional double" sided display mold 
liquid crystal display, -^izing of the back light lighting can always be carried out I low power ]. 
[0019] Moreover, the double^sided display mold liquid crystal display of this invention is with the field 
where said side light mold lighting system has the front light function of said light guide plate, and the 
field which has a back light function, and it is characterized by coming to have the light source separately. 
[0020] by this configuration, it is at the time when an ambient light is dark, and when using an OMOTE 
side side display, by being [ when using a URA side side display j alike, respectively, responding, and 
attaching lighting, the lighting of the unnecessary screen can be erased and lowpower-ization can be 
performed. 

[0021 J Said light guide plate is characterized by equipping with the reflex function layer the boundary of 
the field which has said front light function, and the field which has said back light function. 
[0022] this configuration - the back light field side from a front light field side - or it can protect, and the 
use effectiveness of light improves and can carry out [ low power Jnzing of optical leakage turning on a 
front light field side from a back light field side. 

[0023] As an approach of forming a reflex function layer, the transparence resin used as i front light field, 
white resin, and the transparence resin used as a back light field are really cast, thereby the boundary 

of both fields - reflection " the section - the light guide plate with which white resin was formed is 
obtained, or ii " on both sides of a reflective sheet, it is crowded between one side face of the light guide 
plate of the front light field formed separately, and one side face of the light guide plate of a back light 
field. Or a slit is prepared in the boundary of the front light field of the light guide plate of one iii, and a 
back light field, and a reflective sheet is inserted in the slit, 

[0024] Moreover, the double-sided display mold liquid crystal display of this invention is characterized by 
to equip the tooth back of said back light field of said light guide plate with said reflective sheet by having 
the reflective sheet which it comes to bend in a L character moid by chip box SHIRO equivalent to the 
thickness of said light guide plate, preparing a slit in the boundary of the field which has the fi-ont^Ught 
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function of said light guide plate, and the field which has a back light function, and inserting said chip 
box SHIRO of said reflective sheet in said slit. 

10025] By this configuration, without carrying out complicated molding processing like two-color molding, 
the slit of a light guide plate can be formed by easy molding processing, or can form a slit in the surface 
treatment and coincidence of a light guide plate. Moreover, the reflective sheet to insert only inserts in a 
slit the direction which bent in the L character mold and was bent short, and can use it also [ reflecting 
plate / which is arranged at the tooth back of the light guide plate of a back light field 1, and the 
reflex-function layer which it has on the boundary of the field which has a front -light function, and the 
field which has a back light function, and the reflecting layer of the tooth back of the light guide plate of a 
field which have a back light function can manufacture cheaply easily together. 

[0026] And by equipping pocket mold electronic equipment with the double-sided display mold liquid 
crystal display of such this invention, since the double-sided display mold liquid crystal display of the thin 
shape in a low power moreover can be used from before, also with the pocket electronic equipment using it, 
a battery life can be lengthened and-izing of it can be carried out [ thin shape 1 from before. 
[0027] 

[Embodiment of the Invention] Drawing^ 1 is the perspective view disassembling and showing the liquid 
crystal display concerning this invention. The liquid crystal display 1 is equipped with the doubie-sided 
display mold liquid crystal display panel 41 which can be displayed, the light source 32, the side light 
mold lighting system 30 which has the light guide plate 31 made from the product made from a 
polycarbonate, or an acrylic, and the electrode holder 20 made of resin in the OMOTE side and URA side 
side. An electrode holder 20 has the character type frame 21 of KO chosen as the larger dimension than 
the appearance of the double-sided display mold liquid crystal display panel 41 and a light guide plate 31. 
and performs maintenance and protection of this layered product by inserting the layered product of the 
double-sided display mold liquid crystal display panel 41 and a light guide plate 31 in this frame 21. 
Moreover, maintenance / protection section 22 which holds and protects the driver 44 for displaying and a 
controller 45 is formed in the disconnection side of the character of KO of a frame 21 in one with the frame 
21. 

[0028] The side light mold lighting system 30 is equipped with a light guide plate 31 and the light source 
32. The light guide plate 31 has front light field 31a for an OMOTE side side display, and back light field 
31b for a URA side side display. In order to raise the field brightness of a URA side side display, the 
reflective sheet 33 made from PET puts on the tooth back of back light field 31b of a light guide plate 31, 
i.e., the field which has not faced the double-sided display mold liquid crystal display panel 41. 
Furthermore, in order to raise the grace and the brightness of a display, the modulated light sheets 34, 
such as a layered product of the diffusion sheet made from PET and a lens sheet, a lens sheet, or a 
diffusion sheet, put on the field which has faced the double-sided display mold liquid crystal display panel 
41. Moreover, the light source 32 is arranged in the side face of a light guide plate 31. The detailed 
arrangement is explained later. 

[0029] The double-sided display mold liquid crystal display panel 41 has reflective transparency mold 

panel 41b for performing reflective mold panel 41a for performing an OMOTE side side display, and a 
URA side side display, reflective mold panel 41a laps with back light field 31b of a light guide plate 31, 
respectively, and the laminating of front light field 31a of a light guide plate 31 and the reflective 

transparency mold panel 41b is carried out. 

[0030] Moreover, TCP (tape career package)42 by which the driver 44 for displaying and the controller 45 
were mounted in one side face of this double -sided display mold liquid crystal display panel 41 is 
connected. Between the drivers 44 and controllers 45 on TCP42, two folds 43a and 43b counter, 
respectively, and are prepared. On the other hand, opening 22a of the rectangle chosen as the dimension 
into which a driver 44 and a controller 45 fit is prepared in maintenance / protection section 22 of an 
electrode holder 20. 

[0031] Therefore, while bending TCP42 to the character type of KO with a fold 48 (43a, 43b) so that 
maintenance / protection section 22 of an electrode holder 20 may be involved in from an outside, an 
electrode holder 20 can be equipped with the liquid crystal display panel 41 by inserting a controller 45 in 
opening 22a for a driver 44 from a top from the bottom, respectively Thereby, a controller 45 is held for a 
driver 44 by the electrode holder 20 in the same layer as a light guide plate 31 at the same layer as the 
liquid crystal display panel 41, respectively. 

[0032] The layered product constituted as mentioned above is stored and held by being put between the 
flesh-side case 51 with the window frame 52 for performing a URA side side display with the front case 11 
with the window frame 12 for performing an OMOTE side side display. Thereby, the doubie-sided display 
mold liquid crystal display 1 is completed. In addition, the transparent material is put between the 
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window frame 12 of the front case 11, and the window frame 52 of the flesb'side case 51 for protection of 
the screen, and foreign matter penetration prevention. 

10033] Drawing 2 " drawing 8 are the top views showing detailed arrangement of the light source 
prepared in the side face of a light guide plate. Di-awin<; 2 is the top view having shown the light source of 
this operation gestalt, and the physical relationship of a light guide plate, and the light guide plate 31 is 
divided into front light field 31a and back light field 31b, it is seen superficially and is carrying out the 
rectangular configuration. LED as the light source 32 sees superficially, and is arranged more than a 
piece at the shorter side of the both sides by the side of front light field 31a of a light guide plate 31, and 
back light field 31b, respectively. When performing a UEA side display only for front light field 31a, only 
back light field 31b is made to turn on according to the light source 32, respectively, when performing an 
OMOTE side side display 

[0034] Or as shown in drawina' 3 , it sees superficially, and LED as the light source 32 passes into the both 
sides of front light field 31a and back light field 31b, and is arranged in the long side of a light guide plate 
31 at one or more each. When performing a URA side display only for front light field 31a, only back light 
field 31b is made to turn on according to the Hght source 32, respectively, when performing an OMOTE 
side side display. 

[0035] Or as shown in drawing 4 , LED as the light source 32 sees superficially, and is arranged at the 
corner of the both sides by the side of front light field 31a of a light guide plate 31, and back light field 31b 
at one or more each. In this case, the two or more light sources 32 may be arranged at one corner, and you 
may arrange at both two corners of each field. When performing a URA side side display only for front 
light field 31a, only back light field 31b is made to turn on according to the light source 32, respectively, 
when performing an OMOTE side side display 

[0036] Or LED as the light source 32 sees superficially, it is arranged only at one or more shorter sides by 
the side of back light field 31b of a light guide plate 31, and you may make it illuminate the field of the 
both sides of front light field 31a and back light field 31b according to the light source 32 at the time of 
lighting, as shown in drawini^ 5 . 

[0037] Or LED as the light source 32 sees superficiailyj it is arranged only at one or more corners by the 
side of back light field 31b of a light guide plate 31, and you may make it illuminate the field of the both 
sides of front light field 31a and back light field 31b at the time of lighting, as shown in drawing 6 . 
[0038] Or the line light sources, such as the stick light source which changes a cold cathode tube (CCFT), 
a hot cathode tube (HCFT), or the point light sources (LED etc.) into the line light source as the light 
source 32, see superficially^ and are arranged at the shorter side of a light guide plate 31, and you may 
make it illuminate the field of the both sides of fi*ont light field 31a and back light field 31b at the time of 
hghting, as shown in drawing 7 , 

[0039] Or the line light sources, such as the stick light source which changes CCFT, HCFT, or the point 
light sources (LED etc.) into the line light source as the light source 32, see superficiall}^, and are arranged 
in the long side of a light guide plate 31, and you may make it illuminate the field of the both sides of front 
light field 31a and back light field 31b at the time of lighting, as shown in drawing 8 . 
[0040] Draw ing 9 - drawina^ 14 are the perspective views showing the configuration of a light guide plate. 
As shown in drawing^ 9 , a light guide plate 31 is seen in three dimensions, and is a rectangular 
parallelepiped* The same transparence resin is used in the interior of a light guide plate 31, and front 
light field 31a and back light field 31b are distinguished with the sheet by which a laminating is carried 
out to surface treatment. Detailed surface treatment and the sheet by which a laminating is carried out 
are explained later. 

[0041] Or as shown in drawing; 10 , when the light source 32 is arranged like drawing 3 or drawing 8 only 
at one side of the long sides of the pair of a light guide plate 31, it is good [ a light guide plate 31 ] to make 
it the wedge which became so thin that it keeps away from a field with the light source 32. 
[0042] Or as shown in drawing 11 , when the light source 32 is arranged like drawing 5 or drawing 7 only 
at one side of the shorter sides of the pair of a light guide plate 31, it is good [ a light guide plate 31 ] to 
make it the wedge which became so thin that it keeps away from a field with the light source 32. 
[0043] or it is shown in drawing 12 - as " a light guide plate 31 " for example, the light source 32 - 
drawing 2 , drawing 3 , or drawing 4 - like " front light field 31a and back light field 31b - when it is 
alike, respectively and is arranged, it is desirable to really which used transparence resin for both fields 
and used the white resin which is reflecting layer 31c for the boundary section consider as a cast, the case 
where each field is illuminated, respectively - reflection of reflecting layer 31c - the back light field 31b 
side from the front light field 31a side or it is because it can protect, efficiency for light utilization 
improves and-izing of optical leakage turning on the front light field 3Ia side from the back light field 31b 
side can be carried out [ low power ]. 
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[0044] Or as shown in drawin£_13 , front light field 31a and back light field 31b may be cast separately, 
respectively, and a light guide plate 31 may arrange them in the same layer, and may also be full on both 
sides of reflective sheet 31d made from PET in an interface, this " the back light field 31b side from the 
front light field 31a side " or it can protect, and efficiency for light utilization improves and can carry out 
[ low power ]-izing of carrying out optical leakage from the back light field 31b side at the fi-ont light field 
31a side. 

[0045] Or slit 31e is prepared between fi*ont light field 31a of a light guide plate 31, and back light field 
31b, and you may make it insert in slit 31e reflective sheet 33a bent in the L character mold, as shown in 
drawing 14 . This reflective sheet 33a is bent by the L character mold in chip box SHIRO 31f, said chip 
box SHIRO 3 If die length is mostly equivalent to the thickness of a light guide plate 31 the shorter one of 
it, and the die length of the longer one of it has the dimension which is mostly equivalent to the die length 
of the light guide plate 31 of back light field 31b. 

[0046] And chip box SHERO 31f of reflective sheet 33a is certainly inserted in slit 31e of a light guide plate 
31, and the longer one is arranged on the top face of the light guide plate 31 of back light field 3Ib, Since 
the light of front light field 31a or the light of back light field 31b is reflected by reflective sheet 33a by 
this configuration, respectively efficiency for light utilization is good. Therefore, the lighting system of a 
low power suitable for the double-sided moid liquid crystal display 1 is realizable by low cost, 
[0047] Drawing 15 " drawing 17 are the perspective views for explaining the surface treatment performed 
to the light guide plate. As shown in drawing: 15 , serrate surface treatment 35 which has slant-face 35a 
and flat-surface 35b in the field which has not faced reflective mold panel 41a has been performed to front 
light field 31a, 

[0048] Drawing 23 is the expansion perspective view showing notionally signs that the property of light is 
changed by the light guide plate 31. As shown in drawing jgg , it is reflected by slant-face 35a of surface 
treatment 35, and punctiform or linear optical 6ia which has carried out incidence to front light field 31a 
from the side face of a light guide plate 31 is set to sheet-like light 61b, and this sheet-like light 61b is set 
to reflected light 61c by reflective mold panel 41a (refer to drawing 1 ), and penetrates flat-surface 35b of 
surface treatment 35, and it becomes 6 id of outgoing radiation light. Front light field 31a needs to make 
reflected light 61c fully penetrate, and in order not to pile up the sheet which controls light, the serrate 
surface treatment 35 is suitable. 

[0049] On the other hand, two or more concave dots 36 are formed in the field which has not faced 
reflective transparency moid panel 4Ib (refer to drawing 1 ) of molding at back light field 31b, In that case, 
base 36a of each concave dot 36 is formed with minute irregularity, and has a dispersion function. 
Furthermore, the reflective sheet 33 made from PET puts on the field where the concave dot 36 of back 
light field 31b is given, and the modulated light sheets 34, such as a layered product of a diffusion sheet 
and a lens sheet, a lens sheet, or a diffiision sheet, put on the field which has faced reflective transparency 
mold panel 41b. Punctiform or Hnear optical 62a which has carried out incidence to back light field 31b 
from the side face of a light guide plate 31 is scattered about by two or more concave dots 36 by which 
molding processing was carried out, and is changed into field^ike optical 62b suitable for reflective 
transparency mold panel 41b (refer to drawing 1 ). 

[0050] In addition, if it casts like drawing 14 to the surface treatment 35 of front light field 31a, and the 
concave dot 36 and coincidence of back light field 31b in preparing slit 31e in a light guide plate 31, a 
routing counter also decreases and processing is easy. 

[0051] Or as shown in dnimng^ , it replaces with the concave dot 36, and carrying out the screen-stencil 
37 of a diffuse reflection coating to the field which has not faced reflective transparency mold panel 41b 
(refer to drawing 1 ) can also give diffusibility to a light guide plate 31, and field-like optical 62b suitable 
for reflective transparency mold panel 41b is obtained. The layered product of the reflective sheet made 
from PET and a lens sheet, a lens sheet, or the diffusion sheet 34 puts on the field where the concave dot 
36 of back light field 31b is given also in this case. Since high definition is searched for, the concave dot 36 
and the OMOTE side screen-stencil 37 are suitable for the URA side side display corresponding to back 
light field 31b. 

[0052] Or while using the same serrate surface treatment 35 as front light field 31a as shown in drawing 
n in thinking brightness as important, the reflective sheet 33 may be put on this field. In this case, since 
62d of field-like light suitable for reflective transparency mold panel 41b (refer to drawing 1 ) does not 
have diffusibility, they needs the optical sheet 38 of dedication, for example, the film made from PET 
which had micro prism in reflective transparency mold panel 41b, the field which counters, and the field 
of the opposite side, for the field which has faced reflective transparency mold panel 41b, 
[0053] Drawing 18 (a) and (b) are the sectional views of the double-sided display mold liquid crystal 
display panel 41. As shown in these drawings, the liquid crystal ingredient 47 is enclosed between two 
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glass substrates of upper glass substrate 46a and bottom glass substrate 46b. In addition, reflective 
transparency film 48b to which reflective film 48a which becomes the inside of bottom glass substrate of 
reflective mold panel 41a side 46b from silver etc. becomes the inside of upper glass substrate 46a by the 
side of reflective transparency mold panel 41b from silver etc. is arranged, respectively In the external 
surface of upper glass 46a, the laminating of phase contrast plate 49b made from a polycarbonate and the 
polarizing plate 49a made from triacetyl cellulose is carried out to order. In addition, a monolayer or a 
double layer is sufficient as such phase contrast plate 49b etc. Moreover, the reflecting plate may be 
arranged in the external surface of bottom glass substrate 46b although reflective film 48a is formed in 
the inside of bottom glass substrate 46b about reflective mold panel 41a. 

[0054] As shown in drawing 18 (a), when the side light mold lighting system 30 (refer to drawing 1 ) is 
turned on, Optical 61b of the shape of a field supplied from front light field 31a (refer to drawing 1 ) in 
reflective mold panel 41a is reflected by reflective film 48a. By reflective transparency mold panel 41b. 
optical 62b of the shape of a field supplied from back light field 31b is penetrated by the permeability of 
reflective transparency film 48b, and outgoing radiation is carried out as an OMOTE side side display 
and a URA side side display respectively 

[0055] Outdoor daylight 63a is reflected by reflective film 48a by reflective mold panel 41a, without 
making the side light mold lighting system 30 turn on. when outdoor daylight is bright as shown in 
drawin g: IB (b) on the other hand, and it is reflected by the reflexibility of reflective transparency film 48b 
in reflective transparency mold panel 41b, and is set to reflected light 63b, and outgoing radiation is 
carried out as an OMOTE side side display and URA side side display, respectively. 

[0056] Drawin^y 19 (a) and (b) are the sectional views of other examples of the double "sided display mold 
liquid crystal display panel 41. As shown in these drawings, transparency mold liquid crystal display 
panel 41c can also be used instead of a reflective transparency mold panel as an object for a URA side side 
display, 

[0057] As shown in drawing 19 (a), when the side light mold lighting system 30 (refer to drawi ng 1 ) is 
turned on, optical 62b of the shape of a field supplied from back light field 31b (refer to drawing 1 ) is 
penetrated by transparency mold panel 41c, is set to outgoing radiation light 62c, and acta as Ideraitsu as 
a URA side side display. 

[0058] On the other hand, as shown in drawing 19 (b), when transparency mold liquid crystal is used for a 
URA side side display and outdoor daylight is bright, without making the side light mold lighting system 
30 turn on^ it is reflected by reflective film 48of reflective mold panel 41a a, outdoor daylight 63a is set to 
reflected light 63b, and outgoing radiation is carried out as an OMOTE side side display. 
[0059] Drawing 20 is the perspective view showing an example of the configuration of a double^sided 
display mold liquid crystal display panel. As shown in drawing 20 , reflective mold panel 41a and 
reflective transparency mold panel 41b are carrying out one apparatus, and both liquid crystal display 
panels are divided with the sealant 48 of ultraviolet-rays hardening resin for the double-sided display 
mold liquid crystal display panel 41. 

[0060] Drawing 21 is the perspective view showing other examples of the configuration of a double"sided 
display mold liquid crystal display paneL As shown in drawdng 21 , reflective mold panel 41a and 
reflective transparency mold panel 41b are created to each, and it is good also as the same layer, 
[0061] Drawing 22 is the perspective view of the cellular phone which is an example of pocket mold 
electronic equipment which carried the double-sided display mold liquid crystal display of this invention. 
This cellular phone 70 is equipped with the double-sided display mold liquid crystal display 1 shown in 
ikawMliLi free [ rotation ] through the hinge region 72 at the control unit 71, In drawing 22 , the same 
sign is given to the same member as drawing 1 . 

[0062] Drawing 22 (a) shows the condition that the double-sided display mold liquid crystal display 1 
closed, and a display is made by the window frame 12 of the front case 11. That is, the liquid crystal panel 
field of a reflective mold display is in an operating state in the condition that it is observable from an 
OMOTE side side. It is a deed about a display by the reflective mold display without lighting when bright 
in a perimeter. When dark in a perimeter, a light guide plate 31 (refer to drawing ] ) is used as front light 
field 31b (refer to drawing 1 ), and it displays by the reflective mold display by front light lighting. 
[0063] BrBmMg^ (b) shows the condition of having rotated and opened the double-sided display mold 
liquid crystal display I in the direction of an arrow head A focusing on the hinge region 72, and a display 
is made by the window frame 52 of the flesh-side case 51. That is, it is opened by the liquid crystal panel 
field of a reflective mold display, and it will move to the condition of having hidden from the condition of 
being observable, will be in a non-operating state, will be opened by the liquid crystal panel field of a 
reflective transparency mold display, will be in the condition of being observable, and will be in an 
operating state. When dark in a perimeter, it is used by back-light field 3Ib Carrying out a light guide 



-7^ 



JP2003-098545A 



plate 31 (referring to drawing 1 ), and displays by the transparency mold display by back light lighting. 
[0064] In addition, the double-sided display mold liquid crystal display 1 can be used not only when the 
liquid crystal panel of the liquid crystal display of a reflective mold display and a reflective transparency 
mold display is making [ the liquid crystal panel ] one layer, but when the liquid crystal panel of a 
reflective mold display and the liquid crystal panel of a transparency mold display are making one layer. 
[0065] 

[Effect of the Invention] Since the light guide plate is used also not only as the back light function of a 
liquid crystal display panel but as a front light function according to this invention as explained above, 
from a double- sided display mold liquid crystal display equipped with the conventional side light mold 
lighting system three-layer type, it can lessen ftirther and-izing of the double-sided display mold liquid 

crystal display can be carried out [ thin shape ]. 

[0066] Moreover, the liquid crystal display panel by this invention has the reflective mold viewing area 
corresponding to an OMOTE side side display, and the reflective transparency mold viewing area 
corresponding to a URA side side display. Therefore, the light guide plate which made one layer can be 
used effectively. That is, while a bright reflective mold display is realizable by the OMOTE aide side with 
front light lighting, a bright reflective transparency mold display can perform a URA side side with back 
light lighting. Moreover, in the reflective moid display by the side of an OMOTE side, and the reflective 
transparency mold display by the side of a URA side, since illuminating by the lighting system becomes 
unnecessary, as compared with the required conventional double-sided display mold liquid crystal 
displayrizing of the back light lighting can always be considerably carried out i low power ] to a flume 
with a bright ambient light, 

[0067] Moreover, the liquid crystal display panel by this invention has the reflective mold viewing area 
corresponding to an OMOTE side side display, and the transparency mold viewing area corresponding to 
a URA side side display. Therefore, the light guide plate which made one layer can be used effectively. 
That is, while a bright reflective mold display is realizable by the OMOTE side side with front light 
lighting, a bright transparency mold display can perform a URA side side with back light lighting. 
Moreover, in the reflective mold display by the side of an OMOTE side, since illuminating by the lighting 
system becomes unnecessary, as compared with the required conventional double -sided display mold 
liquid crystal display,-izing of the back light lighting can always be carried out [ low power ] to a flume 
with a bright ambient light. 

[0068] Moreover, according to the double-sided display mold liquid crystal display of this invention, back 
light lighting for a URA side side display and front light lighting for an OMOTE side side display can be 
performed using the separate light source, by this, it is at the time when an ambient light is dark, the 
lighting of the unnecessary screen can be erased by being [ when performing a URA side side display ] 
alike, respectively, responding, and attaching lighting, when performing an OMOTE side side display, 
and-izing can be carried out [ low power ]. 

[0069] Moreover, since the reflex function layer was prepared in the boundary of the field for the front 
light lighting of a light guide plate, and the field for back light lighting, it can protect that optical leakage 
carries out to another side from one side among both fields, efficiency for light utilization improves, and it 
becomes advantageous to lowpowernzing. 

[0070] Moreover, since the part of chip box SHIRO of the reflective sheet bent in the L character mold was 
inserted in the slit prepared in the boundary of the field for the front light lighting of a light guide plate, 
and the field for back light lighting, while this one reflective sheet can protect that optical leakage carries 
out to another side from one side among both fields, the brightness of back light lighting can be raised and 
a double-sided display moid liquid crystal display can be offered cheaply and easily. 
[0071] And the part concerning the double-sided display of a device is conventionally made more 
considerably than elegance to a thin shape by equipping pocket mold electronic equipment with such a 
double^sided display mold liquid crystal display. And since there is little power consumed by display and 
it ends, the life of a built-in cell can also be lengthened more* 

[Brief Description of the Drawings] 

[Drawin^y l] It is the perspective view disassembling and showing the double-sided display mold liquid 
crystal display concerning this invention. 

[Drawing 2] It is the top view showing an example of the physical relationship of a light guide plate and 
the light source. 

(Drawing 3l It is the top view showing other examples of the physical relationship of a light guide plate 
and the light source, 
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[Drawina- 4.1 It is the top view 
and the light source again, 
l.Drawing 5] It is the top view 
and the Hght source again. 
lDrawing_6l It is the top view 
and the light source again, 
i.Drawiniy 7j It is the top view 
and the light source again, 
[Drawing^ 8] It is the top view 
and the light source again. 
Id rawing 9.1 It is the perspective view showing an example of the configuration of a light guide plate, 
iPrawiagr 10.1 It is the perspective view showing other examples of the configuration of a Hght guide plate. 
[Drawing llj It is the perspective view showing other examples of the configuration of a light guide plate 
again. 

[Drawing 1.2 j It is the perspective view showing other examples of the configuration of a light guide plate 
again. 

[Drawing 13l It is the perspective view showing other examples of the configuration of a light guide plate 
again. 

[Drawing 14l It is the perspective view showing other examples of the configuration of a light guide plate 
again. 

[Drawing 15l It is a perspective view for explaining an example of the surface treatment performed to the 
light guide plate. 

[Drawing 16.! It is a perspective view for explaining other examples of the surface treatment performed to 
the light guide plate. 

[Drawing 17| It is a perspective view for explaining other examples of the surface treatment performed to 

the light guide plate again. 

[Drawing 18.1 It is the sectional view of a double-sided display mold liquid crystal display panel, and when 
(a) performs an OMOTE side side display by the reflective mold display by front-light lighting and it 
performs a URA side side display by the reflective transparency mold display by back light lighting, the 
case (b) performs an OMOTE side side display by the reflective mold display by outdoor daylight, and 
carry out a URA side side display by the reflective transparency mold display by outdoor daylight is 
shown, respectively. 

[Drawing 19) It is the sectional view of a double-sided display mold liquid crystal display panel, and (a) 
shows the case where (b) performs the case where perform an OMOTE side side display by the reflective 
mold display by front light lighting, and a URA side side display is performed by the transparency mold 
display by back light lighting, by reflective mold display according an OMOTE side side display to outdoor 
daylight, respectively. 

[Drawing 20l It is the perspective view showing an example of the configuration of a double-sided display 

mold liquid crystal display panel. 

[Drawing 21J It is the perspective view showing other examples of the configuration of a double^sided 
display mold liquid crystal display panel. 

[Drawing 22 1 It is the perspective view of an example of the cellular phone equipped with the 
double-sided display mold liquid crystal display concerning this invention, and (a) shows the condition 
that (b) opened the display for the condition of having closed the display of a folding type, respectively 
iDrawing 23.1 It is the expansion perspective view showing notionally signs that the property of light is 
changed by the light guide plate. 

[D rawina' 24] It is the sectional view of an example of the conventional double-sided display mold liquid 
crystal display, 
[Description of Notations] 

I Double -sided Table Mold Liquid Crystal Display 

II Front Case 

12 Window Frame 
20 Electrode Holder 

30 Side Light Mold Lighting System 

31 Light Guide Plate 
3ia Front Ught field 
31b Back light field 

32 Light Source 
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33 Reflective Sheet 

34 Modulated Light Sheet 

35 Serrate Surface Treatment 

36 Concave Dot 

37 Screen- stencil 

41 Double-sided Display Mold Liquid Crystal Display Panel 

41a Reflective mold panel 

41b Reflective transparency mold panel 

41c Transparency mold panel 

47 Liquid Crystal Ingredient 

48a Reflective film 

48b Reflective transparency film 

51 Flesh-Side Case 

52 Window Frame 
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(i, 7Dyh7^hf|li3 1 a. J<,y^y4mm 1 

b «^n^ngij/-7 \tm.Lxn-m\tWE. u mmr^ 

30 tHzi:-:3X^. 7uyYy4Vmm I am-^^f^y^ 

y-fVmmS 1 biJC. ^in*^^yi'7'l'b®«3 1 b 
»&7a>h7'l'b®ji3 1 a»C, 7teiint^<?)% 

[0 0 4 5] m^m. mi 4K^f TOfiS 1 

®7nyb7'l' mii3 1 at^^;'i'V'Yh^^3 1 b 
OPaJCXU -y |> 3 1 e^&^ltT43$. L^lfcflrDflif 

h 3 3 a §XU 7 h 3 1 e tc|f Af S J; 0 C 
UTfecfcl^ u©SM~>-h 3 3 att. WDv'as 1 f 

40 icxi-j^micmKimf^nx^^. -eoMv^^, -r^^b 
^mm^y^s i f®fi$«. s(S"^)tS3 1©*^ 

3 1 hm^m I m^m^t^^mmbx^' 

[0 0 4 6] ?LT> mym3 itOXU>y h3 1 etCS 
l^v— h 3 3 a^ffDv-DS 1 f mMlcSDi:^. fi 
V^73=&/^7-i'7-i'HI«3 1 bcO«)t®3 i(D±micm 

(OftXii^'^-y^y-^HMS 1 b cDT^a-^ nfti. Sl^ 

50 h 3 3 a xm^n^rciib. mim}mA^\ i 



(6) 

9 

[0 0 4 7] 0] 5~Kii 7a. M%mmtnk^w\ 

-y^yVv^ymm \ a{c(i:S*fS/^*/i'4 l a 

[0 0 4 8] 02 3f*, m%m 1 \t^^x%<om.if^ 

mm 1 aJcAI'ttTt/c.'^i«a&5l-'ii:«ic<?)7^6 1 a 
6 1 bi:^0. c:cDii#;7t6 1 b*Wl^^*^l'4 1 a 

\c^^xmftQ 1 c t^Ds gsiiiixa 

5(D¥ii3 5 b^SilL, iB*f)ie6 1 dJlftSo 70^ 

Vy-^ MSa3 1 a a. E#l)^6 1 c^%'7fKmm^ 

[0 0 4 9} ^Vv^'9't'h?i«3 1 btcti. Jgtt 

«[^. #e F^y h 3 6 cDSffi 3 6 a fi, WhrmmiB 

Mii3 1 bOMF'y F 3 6^)^lLrS§ffl[ca. PET 

htut'^-:}Xh^^m\mw.Wy-vtvyXi/~v<o 

HtDM^tv— V 3 4 Amende ¥)^te3 1 ©iJl* 
hfS^3 1 btcAWLTt/c^S^SSlHJ: 

6 2 a m.Wix.^ntdm(om f f 3 e 30 

[0 0 5 0] 01 4<7)d;5K, XU-yF3 1 

aCDSffi*[lI3 SS^aV^y^'^-fFliiS^S 1 b®lH]F'V 
h36 tPiiHiefiStlf^t. Xgiilt)'>%<^t). toi 

[00 5 1 ] Ell & \zmt^o\L. HF7 F3 

QIZ{Xk.X. igW5§»^-t-;b4 1 b (Bil#M) tfS] 
t^or^^%v>ii"tcffii(SI«S©xi'';-yEP«3 7 40 

•^-t. SS>M3!|/-?^^;l'4 1 b\t\h]\-^rz.'m}l(0%Q 2 b 
!()'!|i?>^a§. JicDii^^. ^^7^7-/ KM^3 1 bOH 
F-y F 3 6*mLTS§ffitc{i P E T®iOSI-i>'- F t 

UyX->-F(DaM*, gL<iiU^X~>-F, gL< 
tilSiSji'- F 3 4;i^fila&tiS„ /Vy^v-YFfl^3 1 

SfctoHF-y F 3 6SCf*^-rii7>^y-y9]«3 7i&< 

[0 0 5 2] gScV^ti:. «^«Mt'5Ji#(Ci±. a I 7 50 



#g|2 003-98545 
10 

£*tJ:5{c, 7P>'F5'l'Fffl«3 1 atS^miBi- 

-F3 3^K^arfeJ:i/\ CcD^^. KMa»U;V 
4 1 b (01 W lC|SlV^r«c07te6 2 df4Ki(tt>& 
M-pTi^fti^/c*. S*M»^:t-;L'4 1 b£:l^^It^•p 
Tv^SStca, Wffl©7^¥->- F 3 8 . f^UtiMflii 
3E/^#^;^4 1 bi:Ji[o]t5fi^MMi|OSK-7'r-J'a7' 
y XA^If o ft P E T«©7 -f /bi^ib^STfe^o 
[0 0 5 31018(a), (b) a. ffflS«>T«ii. 
S5^/U^;l/4 i©|fffiHT-fe5= t4ae>®0lC/TNf<fc-9 
.h:^f^xS«4 6 a. Ti37XSK4 6 b£D2^!{CD 
}«f9X»felfCfSrBtt^4 7*m*tlTl^5o l-a^. 
^Mi'^^-Jl'A 1 aiJ©T:^J^7;aig4 6 btDftffilC 
a. aB^^'^)^6^d:SS«M4 8 aA\ R^tljiM^U^^l/ 
4 1 b«J<D±;^7X»tg4 6 a<DrtffiC{t. ®;&if*>e> 

*5K«ijifi4 8 b^^'^ti^'niaa^n^o ±^'^x 

4 6 &(Om\Z^i. d^U*-4<^^-FK«BMfi4 9 
bSlt; F y T-b^^^^^l-P-XltDli^lfilS 4 9 a 
jgJi$nTI.^5o ^*3. cnt.Cififfig^g4 9 bifeHfi 
mjit'i«lTf.J;V\ tfz. mW^^-^)^^ 1 afCO 
U^Ttt> 8 a;{3^T;5j'7Xaffi4 6 b^rtltj^ 

mi^x\>^m\ Tmmm e bci?i.ffiKs*» 

[DO 5 4] HI 8 (a) t^tJc^fC. F^-f F 
®MSMH3 0 (01 » ^^,iTtft«^. 
*;V4 1 aT{i7n>'F7-i'F^«3 1 a (01#SS) 

SW^n. R#M»^^>;U4 1 b-^v^y i?^^ FfliK 

3 1 h^'omtttimm.aym 2 b*^'s«Sjii4 s 

b©MattCj;-5Tgji$n. ^ti^nt^rSil^ 

nt. -oymmn<.tLx'mtri^. 

[0 0 5 5] H 1 8 (b) tC.TitJc^C, 

Fv-Y FSSSW^gS 0 ^.-j^ff^-ltf 

IC, ^7^6 3 -iti^mW^^-)^ A 1 a-e(iR*M4 8 a 

{cj;oTsif$n, si}iiiM/u^;b4 1 hx^tmm 

[0 0 5 6] a 1 9 (a) , (b) a. Psffia^^fS 
f^t> D {c2ljiS«a1t*S^^^*;i' 4 1 c ^mm^ C t 

[0 0 5 7] 01 9 (a) KS^f J;dtC> ■y-'f K-^-Y F 

•YF««31b (01W J;D«^$nSffitt£0}te6 

2 b A^'S3iS/u^;^4 1 c \t.^^-m^tri\mftQ 2 c 
t^o, t;^mmm7r^iiLxmtti^^o 

[0 0 5 8] -7^. HI 9 (b) K/WJ;^!C, ^yM 



n 

[00 59] 120}*. ii[igJf<S?gtig7T^/^w■^;^(Dff^ 

[0 0 6 0] gi 2 1 {J, mm-^mmmm^^^^^fvm 
mm^^^-ji4 1 a. swji»^^-/i'4 1 b^^n€ 
[ 0 0 6 1 ] 0 2 2 a, *iiw©«ffia^mrHa^s 

ciHiftafttcst^nTi^?)^ m2ZK^\.^x. mit 

m-<o^^^iam-w°MLxi^^^. 

[0062] EI22 (a) mM^Mmia'^^^&M 

imsi^Tz^m^^^hx^^. mwi i<om=i zic 

m^fM-sm^^icrs^xi'^a o^o, mmmm 
(D'msk'^^^ mmm'tf-mfA b t t § 'mxw 

m 1 « %7ny hfflliS 1 b (H 1 tffi) 
[0 0 6 3] [f2 2 (b) a, MyJum^si^'Uzm 

fc:l;/cffi^/T^LT^J^3. SBftS 1 5 2 (Cg^A^^ 

^-^mmm- -fy t §mi*^ p>fitifc:« 

#SB) ^A'yi'5-<h®"«3 1 bLTffifflU J^-j'J'y 
[0 0 6 4] Mffi^^S^aia/T^SB 1 \t. mSk 

[0 0 6 5] 

7uyhy4YmmtLxi>$mLxi-^^r^^. im© 



(7) 2 0 0 3 - 9 8 5 4 5 

12 

[0 0 6 6] f/c, *ISEi^S;:j:§rSfi^S/U-;l'a, :t 

mcf^^LrcmmmMmTMt^^Lx^^^^o t(o 

10 ^.m^ymm(Dmmmmm^x\ mmmmic^m 
o rcmmmmm^fr^mmtm lx. fs^t^ 5 
[0 0 6 7] sfc. imm\t^m^Bm^>'^^>Mt. t 

[0 0 6 8] S/c, *fiSi©Mffia/f^S^«rH^/t^llK^i: 

[0 0 6 9] *fc. l|5*«<D70>h7l'bBa|Bfflc>« 

[0 0 7 0] Sft. L?:SfcJiTDE8iff/cg*f->-h©W 

[ 0 0 7 1 ] ^ LT, 5 ^p^ita^gysftS7T^g 

50 ^tj;0fi<-rSCfc;6^Tt^. 



13 

[EI 5] mmtytmmmmm^rmm^^^ 

[06] m'mtmmmmmtmm^Tr^ 

[rasi mmtmm&mmtmmm 

[^10] *7t«©JgttOffi<D»^-r^ffig!T'S 

■So 

[011] mytmBmtmmmn^tmm 

[012] iE)t«©j^tt<D«fcffi®tes-riJjffl0 

[H 1 3 ] f fc^i!iOfy*^^•rf410 

[EI 1 4 3 mmmmtmommtmmm 

[HI 6] «MiE*StLfc:SffiiPX©ffiO«^ii 

CIO 17] m^mm-snmmmxmtcmom 

[018] iB5iS^SSfgB^Bg/7^/U^;P©«r®gI-r$> 
Ox (a) (i. :t^T®"l«;fe7Dyh^-< hfiEHK 

[019] SffiS/mWea^/U^l/iOWiSHT'^ 



(8) !l#il2 0 0 3-9 8 5 4 5 

14 

t). (a) {i:. ttxffiil^/T^ypyb^-l'bMt 

micj;:mmmm^x'iio^-^^. (b) a. ;t-trffi 
[021] Sffit^^SlM^as^^^*;i/«Jg«<Dfi«D 

10 [02 2] *|g^{c^§Pffla^sSijg||^Sgl;& 
<i^/'c«^«8g©-fJ©fOTT'$t). (a) fi. SrO 
/-c/-c^^©g/T^g^^lCftt^^^. (b) fi. ^/T^Si?^ 

1 1 ^ « il ^ n f 'n/K u T V ^ o 

[12 3] if)t«}Cj;t>T7t(7)tt«Jt)'>gSlSn§« 

[024] m.(mmmmmjvm<r)--m(^ 

20 I 1 Sffift 

1 2 

2 0 ^/l/^- 

3 0 ^4Y^-(\mmmn 

3 1 

3 1 a 7D>'bvi' hil^i 
3 1 b )\-j^=y'<YWm 

3 2 m. 

3 3 

3 4 

30 3 5 Wi^coSBiPl 

3 6 HF'yh 

3 7 Xi"J->F-PSiJ 

4 1 ?gi5«^S?i?9^,T/i^.;]/ 

4 1 a gftM^lT^^l- 

4 1 b SI^3ilSi''U^;^ 
4 1 c 

4 7 mm 

4 8a SStIi 

48b mMAm. 

40 5 1 

5 2 ^# 



(10) 



m^2 0 0 3-9 8 5 4 5 





(11) 



ftH 2 0 0 3 - 9 8 5 4 5 





41a 



48 



(12) 



5#Fjfl2 0 0 3-9 85 4 5 



[01 9] 

(a) 




71 



[02 4] 




141b 



(23) 



5tl2 0 0 3-9 8 5 4 5 



(51) Int. CI.' mm^ 

G 0 2 F 1/13357 
G 0 9 F 9/35 

9/40 3 0 3 

// F 2 1 Y 101 :02 
103:00 



F I 

G 0 2 F 1/13357 

G 0 9 F 9/35 
9/40 

F 2 1 Y 10i;02 
103:00 



f-13-y 



303 



F iJr-A(##) 2H089 HA27 HA31 QA16 

2H091 FA14Y FA23Z FA29X FA41X 

FA41Z LAll LA17 LA18 
5C094 AAIO AA15 AA22 BA43 DA02 

DA08 DAll 



